Optimal myocardial preconditioning in humans.
We developed a model of ischemia and reperfusion (I and R) in human ventricular myocytes (CM). CM injury and metabolics were studied after various interventions: endogenous preconditioning (PC) with anoxia, hypoxia, and anoxic or hypoxic supernatants; endogenous PC with or without SPT or adenosine deaminase; and exogenous adenosine PC before, during, or after I or continuously, with or without SPT. To assess the clinical implications of PC and the possible mediating effects of adenosine, patients undergoing elective coronary bypass surgery (CABG) received either a high or low dose of adenosine. Patients not receiving adenosine served as controls. Adenosine levels, high-energy phosphate levels, the metabolic parameters were evaluated from blood samples and left ventricular biopsy samples. Our cellular model studies indicated that preconditioning conferred protection to human CM via an adenosine-mediated pathway. Adenosine simulated PC without a fall in ATP. Adenosine administered to patients during CABG stimulated myocardial metabolism while preventing the degradation of high energy phosphates. A prospective randomized trial of adenosine administered to high-risk patients for myocardial protection is required.